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METHODS AND APPARATUS FOR
MANAGING INFORMATION RELATED TO
RECYCLABLE CONTAINERS

FIELD OF INVENTION

This 1vention relates to methods and apparatus used for

materials handling, and more particularly to methods and
apparatus for handling recyclable containers.

BACKGROUND OF INVENTION

Many states impose a cash deposit on beverage containers
purchased by consumers to minimize litter and encourage
recycling. For example, a number of states impose deposits
of up to fifteen cents for each can, bottle and/or other
container sold. Typically, after a consumer consumes the
beverage stored in the container, the consumer presents the
container at a return center (e.g., at a supermarket or
standalone redemption center) for return of the deposit. The
return center may subject the container to a recycling
process through which the container 1s destroyed, so that the
material from which the container 1s formed may be recov-
ered for reuse. Containers may be formed of any of numer-
ous materials, such as glass, plastic, aluminum, steel, and
other materals.

The redemption center typically identifies a distributor for
cach type of container, and delivers the destroyed containers
to the distributor for retmbursement. Typically, a redemption
center receives a delivery of empty containers, sorts the
containers (e.g., according to material), and identifies and
counts the containers to provide this information to the
distributor. The return center may crush or shred each
container to reduce 1ts volume, and package the containers
in bulk for transportation to the distributor.

Often, the process of sorting and counting containers 1s
performed manually, such that containers may be counted
incorrectly or credit may be assigned in error for certain
containers. For example, a redemption center processing a
large delivery may fail to notice that the delivery contains
containers for which no deposit was paid (e.g., containers
which were purchased by a consumer 1n a state 1n which no
deposit 1s imposed). Thus, a redemption center may incor-
rectly pay a consumer for delivered containers. In addition,
the manual process of accounting for each container intro-
duces the possibility that a redemption center may overstate
the number of containers to a distributor, such that the
distributor may overpay the redemption center.

Recently, some return centers have begun using “reverse
vending machines” (RVMs) to receive containers irom
consumers. These machines may be configured to automati-
cally receive specific types of recyclable containers, and
count, 1dentity and density each container. Reverse vending
machines may provide accounting information so that a
consumer and return center may be reimbursed appropri-
ately for containers delivered. However, many return centers
are not equipped with reverse vending machines, as the cost
may be prohibitive for smaller outlets, and the RVM process
1s 1nconvenient for consumers.

SUMMARY OF INVENTION

In one embodiment, a method 1s provided for use 1n a
system comprising a computer and an assembly 1n commu-
nication with the computer, the assembly being configured
tor 1dentification of a recyclable container and densification
of the recyclable container using a densification process
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2

which 1s chosen based on the i1dentification, the computer
comprising an electronic file storage. The method 1s for
managing information related to the densification of the
recyclable container, and comprises an act of: (A) causing
information related to a recyclable container to be stored 1n
the electronic file storage upon the identification of the
recyclable container.

Another embodiment provides at least one computer-
readable medium which 1s encoded with 1nstructions, which
instructions, when executed 1n a system comprising a coms-
puter and an assembly 1n communication with the computer,
the assembly being configured for identification of a recy-
clable container and densification of the recyclable container
using a densification process which 1s chosen based on the
identification, the computer comprising an electronic file
storage, perform a method for managing information related
to the densification of the recyclable container. The method
comprises an act of: (A) causing information related to a
recyclable container to be stored in the electronic file storage
upon the 1dentification of the recyclable container.

BRIEF DESCRIPTION OF DRAWINGS

The accompanying drawings are not intended to be drawn
to scale. In the drawings, each identical or nearly 1dentical
component that 1s illustrated 1n various figures is represented
by a like numeral. For purposes of clarity, not every com-
ponent may be labeled in every drawing. In the drawings:

FIG. 1 1s a flowchart showing a process for processing
recyclable containers, according to one embodiment of the
invention;

FIG. 2 1s a top view diagram of an apparatus for process-
ing recyclable containers, according to one embodiment of
the invention;

FIG. 3 1s a block diagram showing an assembly for
determining characteristics of a recyclable container,
according to one embodiment of the invention;

FIGS. 4A-4B depict an assembly for conveying a recy-
clable container to a densification device, according to one
embodiment of the invention;

FIG. 5 depicts an assembly used for shredding certain
recyclable containers, according to one embodiment of the
invention;

FIGS. 6 A-6B depict an assembly used for crushing cer-
tain recyclable containers, according to one embodiment of
the invention;

FIGS. 7A-7B depict an assembly used for transporting
crushed and/or shredded containers to a storage bin, accord-
ing to one embodiment of the mvention;

FIGS. 8 A-8B depict an assembly for collecting recyclable
containers for storage, according to one embodiment of the
imnvention;

FIG. 9 depicts an exemplary data structure for storing
information related to redemption activity and equipment,
according to one embodiment of the invention;

FIG. 10 1s a block diagram showing a system used for
communicating information related to redemption activity,
according to one embodiment of the invention; and

FIG. 11 1s a flowchart showing a process for encouraging
redemption activity by consumers, according to one embodi-
ment of the ivention.

DETAILED DESCRIPTION

Applicants have appreciated that a system which may
receive, 1dentily and sort a wide range of recyclable con-
tainers 1 a short period of time, and which may allow a
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redemption center to provide accurate accounting informa-
tion on the number and type of containers processed, 1s
desirable. Accordingly, one aspect of the mnvention includes

a system capable of receiving, identifying and sorting recy-
clable containers having any of numerous defining charac-
teristics. For example, the system may receive, identity and
sort containers based on their size, material, deliverability to
a particular distributor, and/or any other desired character-
1stic(s).

In one embodiment, the system 1s configured to receive
any number of heterogeneous containers, load the containers
individually on to a conveyor path, identify each container
according to one or more defining characteristics, and con-
vey each container to an approprnate densification device
based on the defining characteristic(s). A container may be
conveyed, for example, to a device which performs shred-
ding, crushing, and/or processing 1n any other suitable
manner. After densification, containers may be delivered to

a bin or hopper for storage before containers are delivered 1n
bulk to a distributor.

The defining characteristic(s) of a container may be
identified 1n any suitable manner, as the mvention 1s not
limited 1n this respect. In one embodiment, a scanner may be
employed to read identifying indicia on the surface of a
container. For example, a bar code scanner may be
employed to locate and read a bar code printed on a surface
of the container. The bar code may provide any information
which 1s useful for identifying the container. For example,
the bar code may indicate the manufacturer of the container
and/or the material from which the container 1s made. Based
on information provided by the bar code, a container may be
directed to an appropriate densification device. For example,
a bar code on a container may indicate that the container 1s
a twelve-ounce aluminum can, such that the system may
cause the container to be conveyed to a device which 1s
suitable for shredding aluminum cans.

Containers may be directed to a particular densification
device based on any suitable characteristic(s). For example,
the system may be configured to direct containers made
from a particular material (e.g., plastic) to a first densifica-
tion device, a second material (e.g., aluminum) to a second
device, a third (e.g., glass) to a third device, and so on.
Alternatively, the system may be configured to segregate
containers according to manufacturer, so that all (or a
portion) of the containers associated with a specific manu-
facturer may be directed to a specific densification device for
destruction and commingling. Any suitable segregation
technique may be implemented, as the invention 1s not
limited 1n this respect.

The system may be configured to determine the charac-
teristic(s) of a container in any of numerous ways. In one
embodiment, the system may be equipped with a device
which causes a container to rotate while 1t 1s 1n the purview
of the scanner, so that the surface of the container may be
presented to the scanner. Rotation of the container may be
accomplished, for example, by means of a belt which forms
a section of the conveyor path, such as a section which 1s 1n
the vicinity of the scanner. In one embodiment, the belt may
rotate rapidly 1n a direction which 1s the opposite of that in
which the container otherwise travels along the conveyor
path. For example, the belt may force the container in a
direction which 1s opposite of the direction 1 which a
pushing member propels the container along the conveyor
path, such that the container 1s forced against the pushing
member and forced to spin rapidly. This feature 1s described
in greater detail below.
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In one embodiment, the system may be equipped with a
device which determines whether a container exceeds a
predetermined size (e.g., circumierence), so that a container
which exceeds the predetermined size may be caused to
rotate more rapidly than a smaller container while 1n the
vicinity of a scanner. In this manner, the surface of the larger
container may be more eflectively presented to, for example,
a bar code scanning device. I the device determines that a
container exceeds a certain size, the device may communi-
cate with a programmable logic controller (PLC) which may
employ a processor to communicate instructions to a motor
to speed up the rotation of the belt to facilitate the presen-
tation of a greater amount of container surface area to the
scanner.

The system may be equipped with any suitable number
and type ol densification devices. In one embodiment,
individual devices may be provided for shredding aluminum
cans, shredding plastic bottles, and/or shattering glass con-
tainers. Further, a plurality of a particular type of device may
be provided, so that diflerent size containers may be pro-
cessed more ellectively. For example, the system may
include two separate shredding devices, including a first
shredding device for smaller containers (e.g., twelve-ounce
aluminum cans) and a second device for larger containers
(e.g., two liter plastic bottles). The system may 1nclude any
suitable number of densification devices, as the invention 1s
not limited 1n this respect.

According to one embodiment, the system performs a
process which 1s described below with reference to the
flowchart of FIG. 1 and the top view of an exemplary
embodiment of the system shown i FIG. 2.

Referring first to FIG. 1, upon the start of the process, 1n
act 110 a container 1s received by the system. A container
may be manually or automatically fed to the system. In one
embodiment, a container may be presented manually (e.g.,
by an operator) to the system via intake platform 210 (FIG.
2). However, the mvention 1s not limited in this respect, as
any suitable intake mechanism may be employed. For
example, a device may be employed to automatically select
a container from a collection of containers, and feed 1t to the
system for processing.

In the embodiment shown 1n FIG. 2, intake platform 210
1s located at first end 220A of a stationary, longitudinally
extending conveyor path 220. A container may be supported
on path 220 while 1t 1s processed (e.g., presented to a scanner
for identification, and conveyed to a densification device). In
the embodiment shown, a container i1s discharged from path
220 at a position mtermediate the first end 220A and second
end 220B. Upon being caused to exit path 220, a container
may be delivered for processing to a particular densification
device, as described below.

In FIG. 2, three exemplary types of containers are shown,
including bottle 200, can 200", and jug 200". However, the
system 1s not limited to processing these types of containers,
as any suitable container may be processed.

For purposes of 1llustrating the embodiment of the system
shown 1n FIG. 2, the description below assumes that bottle
200 1s formed of glass, can 200" 1s formed of aluminum and
mug 200" 1s formed of a plastic material (e.g., high density
polyethylene (HDPE) or polyethylene teraphthalate (PET)).
It should be appreciated, however, that a container manu-
factured from any suitable material may be processed by the
system, 1n any of numerous ways. For example, a given
container, may be crushed, shredded, and/or processed 1n
any other suitable manner.

Any of containers 200, 200" and 200" may be delivered
from input platform 210 to first end 220A of path 220. For
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example, a container may be fed manually to path 220 (e.g.,
by an operator who places containers on path 220). In one
embodiment, each container i1s fed to the system individu-
ally, although the 1invention 1s not limited 1n this respect. In
the system of FIG. 2, an mndividual container may be fed to
path 220 and may be caught and propelled by one of pushers
230. In one embodiment, pushers 230 may be a plurality of
parallel spaced members positioned transverse 220 along its
length. Each of pushers 230 may, for example, form a
slat-like structure which 1s disposed generally upright with
respect to path 220 as 1t travels along the length of the path,
so as to propel a container along the path. In one embodi-

ment, each pushers 230 1s separated by an equal distance
along the length of path 220.

Pushers 230 may be moved along path 220 (1n a left-to-
right direction as shown 1n FIG. 2) by dnive means 231, 232,
disposed on either side of path 220. Each of drive means
231, 232 may be, for example, endless belts, such as toothed
belts or chains. Drive means 231, 232 may be mechanically
interconnected so as to operate 1 a common fashion, or
independent. In one embodiment, drive means 231, 232 may
be operated by a motor 237.

In the embodiment shown, the portion of path 220 which
1s disposed near first end 220A forms an angle with the
horizontal, such that as a container 1s loaded on to path 220,
it 1s forced by gravity against pusher 230 as 1t proceeds along
path 220, and 1s propelled up the incline defined by path 220
toward scanning station 240.

In one embodiment, a container may be propelled along
path 220 past size detector 233. Size detector 235 may, for
example, include light emitting device 235A and light
receiving device 2358, each of which may be disposed at a
predetermined height above path 220 in order to detect
containers which exceed that height. In one embodiment,
light projection device 235A may project, and light receiv-
ing device 235B may receive, a path of light. The path of
light may be projected continuously or itermittently.

In one embodiment, 11 light receiving device 233B fails to
receive a path of light projected by light emitting device
235A, size detector 235 may determine that a container
traveling along path 220 1s of suflicient size to block the path
of light. If so, size detector 235 may communicate with
processor 250 (e.g., via one or more cables or other suitable
communication equipment), and processor 250 may 1n turn
communicate with one or more components in scanning
station 240. Processor 250 may be itegrated with a pro-
grammable logic controller, although the invention i1s not
limited 1n this respect. The use of information produced by
s1ze detector 235 1s discussed turther below with reference
to act 120.

It should be appreciated that although the size detector
235 shown 1n FIG. 2 relies on the projection and receipt of
a path of light to determine whether a container on path 220
exceeds a predetermined size, the invention 1s not limited 1n
this respect. Any suitable mechanism may be employed for
determining whether a container exceeds a predetermined
size. For example, any suitable mechanical or electrome-
chanical device may alternatively be employed.

Referring again to FI1G. 1, upon the completion of act 110,
the process proceeds to act 120, wherein one or more
defining characteristics of the container are determined. In
the embodiment shown 1n FIG. 2, scanning station 240 1s
employed to determine the defining characteristic(s) of a
container. However, any suitable techmque for determining
the defining characteristic(s) of a contamner may be
employed.
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In the system of FIG. 2, scanning station 240 includes
scanning device 241. In one embodiment, scanning device
241 1ncludes a component which 1s configured for visually
detecting bar code or other 1dentifying indicia on the surface
of the container, such as indicia which may be printed on a
label adhered to the container. Scanning device 241 may be
capable of detecting indicia which 1s located on the top, side
or bottom of a container. Further, FIG. 2 depicts scanning
device 241 as being positioned above path 220, scanning
device 241 may be disposed 1n any suitable location, such as
along one or more sides of path 220.

It should be appreciated that any suitable device may be
employed for determining the 1dentifying characteristic(s) of
a container, and that any number and type of characteristics
may be determined. For example, scanning device 241 may
include a component which 1s capable of determining the
structure and properties of a material or compound from
which a container 1s made. For example, scanning device
241 may include one or more components configured for
determining the characteristic(s) of a container via mass
spectrometry, resonance imaging, optical recognition, reso-
nance 1onization mass spectrometry (RIMS), and/or other
techniques. The mvention 1s not limited to any particular
device or technique for identifying the characteristic(s) of a
container, or the speed at which identification 1s performed.

In the embodiment shown 1n FIG. 2, scanning device 241
includes a bar code scanning device which 1s designed to
locate and read bar code indicia which 1s printed on the
surface of the container. So that the surface of a container 1s
cllectively presented to scanning device 241 for inspection,
in the embodiment shown, scanning station 240 includes a
rotating belt 243. Belt 243 may be driven by motor 247
and/or any other suitable means. In the embodiment shown,
motor 247 causes belt 243 to rotate in a direction which 1s
opposite to the direction 1n which container 200 1s propelled
by pusher 230 along path 220 (1.e., belt 243 rotates right-
to-left, as designated by the arrows shown 1 FIG. 2). Belt
243 may be formed of a material which creates suflicient
friction so that both round containers and non-round con-
tainers (e.g., squared gallon jugs) are forced to rotate while
in scanning station 240. As such, the system may be capable
ol processing containers having any ol numerous shapes.
However, the system 1s not limited to such an implementa-
tion, as belt 243 may alternatively be formed of a material
which creates insuflicient friction for causing non-round
containers to rotate. In this embodiment, non-round contain-
ers may be fed to path 220 such that identifying indicia (e.g.,
a bar code) are on the surface which faces scanning device
241.

Scanning device 241 may be capable of inspecting a
container’s surface for only a limited “scan area,” defined by
the length along path 220 bounded by reference numeral
240. For example, many bar code scanners require that a bar
code be presented to the scanner within a limited area 1n
order for the bar code to be eflectively read. Consequently,
in one embodiment, belt 243 1s caused to rotate at a speed
suflicient to cause the entire surface ol most containers
(defined by the circumierence of the largest of those con-
tainers) to be presented to device 241 for scanning. A
constant rotation of belt 243 at a higher speed may not be
desirable, because faster rotation may make the system more
costly to operate. However, at a slower rotation speed, larger
containers may not be rotated fast enough for their entire
surface to be presented to the scanner.

To balance these concerns, when size detector 235 detects
that a larger container i1s approaching the scanner, size
detector 235 communicates with processor 250, which may
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in turn instruct motor 247 to accelerate when container 200
arrives at scanning station 240, and decelerate to 1ts normal
rotation speed after a predetermined period (e.g., the period
required for the container to pass the scan area). As such, the
surface of larger containers may be more eflectively pre-
sented to the scanning device, without incurring appreciably
higher operating costs.

An exemplary embodiment of scanning device 241 1s
shown 1n FIG. 3. In the embodiment shown, scanning device
241 1ncludes casing 301, which holds light emitting element
310 and light recerving element 320. Casing 301 1s exposed
to path 220 so that light projected by light emitting element
310 may 1rradiate scanning station 240 on path 220. In
particular, light 315 projected by light emitting element 310
1s reflected from mirror 330 (mounted on shait 335) toward
container 200 1n scanning station 240, and then light 325 is
reflected from container 200 toward light recerving element
320.

In one embodiment, mirror 330 1s mounted on shaft 335
in a manner such that the rotation of shaft 335 will cause
angle 337 to change over time. That 1s, the rotation of shaft
335 may cause mirror 330 to oscillate slightly, as indicated
by the dotted lines 1n FIG. 3. As a result of the oscillation,
the angle 339 at which light 3135 1s reflected from mirror 330
toward path 220 changes over time, such that a greater scan
area 1s produced 1n scanning station 240 than 1f mirror 330
were mounted in a stationary position. As such, the prob-
ability that indicia on container 200 1s presented within the
scan area may be increased. For example, retlection of light
315 over a wider area in scanmng station 240 increases the
probability that the portion of the surface of container 200 on
which 1ndicia 1s printed will be presented to light receiving
clement 320 while container 200 i1s rotated in the scan area.

Any of numerous techmques may be employed to produce
an oscillation of mirror 330. For example, an oscillation may
be produced by a magnet, mounted to mirror 330, to which
alternating currents are applied on a predetermined cycle.

In the embodiment shown 1n FIG. 2, information provided
by scanning device 241 may be used to determine the
defining characteristic(s) of the container. For example,
information read from the surface of the container may be
communicated from scanning device 241 to computer 260 to
identily the defining characteristic(s) of the container. For
example, information read from the surface of the container
may be compared to information stored in electronic {ile
storage 261. For example, electronic file storage 261 may
maintain an association between certain bar code informa-
tion (or a derivative thereol) and the size, manufacturer,
material and/or other characteristics of particular containers,
such that a comparison between information read from the
surface of the container and information stored in electronic
file storage 261 may allow one or more characteristics of the
container to be ascertained. Based on the ascertained char-
acteristic(s), computer 260 may communicate instructions to
processor 250 for conveying the container along path 220, as
described 1n greater detail below with reference to acts 140
and 150.

The information which may be stored in electronic file
storage 261 1s described 1n greater detail below, with refer-
ence to FIG. 9.

Referring again to FIG. 1, upon the completion of act 120,
the process proceeds to act 130, wherein a determination 1s
made as to whether the characteristic(s) of the container
have been determined successtully. For example, it may be
determined in act 130 whether scanning device 241 was able
to successiully locate a bar code on the surface of container
200, and/or if the bar code information read by scanning
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device 241 was compared (e.g., matched) successiully to
data stored 1n electronic file storage 261. It it 1s determined
that the defining characteristic(s) of the container were not
determined successfully, the process proceeds to act 140,
wherein the container i1s rejected. In one embodiment, the
container 200 may be caused to exit path 220 and may be
directed to a reject bin. An exemplary technique for causing
a container to exit path 220 1s described with reference to act

170 below. Upon the completion of act 140, the process
completes.

If 1t 1s determined 1n act 130 that the defining character-
1stic(s) of the container have been determined successiully,
the process proceeds to act 150, wherein an approprate
densification device for the container 1s determined. In one
embodiment, computer 260 may store an association
between specific defining characteristic(s) and specific den-
sification devices in electronic file storage. For example,
computer 260 may store an association between containers
made from a specific material and a particular densification
device. For example, containers made from a {irst material
may be directed to a first densification device, containers
made from a second material may be directed to a second
device, and so on. Alternatively, computer 260 may store an
association between containers having a particular size and
a particular densification device. For example, containers
having a first (e.g., smaller) size may be directed to a first
densification device, while containers having a second (e.g.,
larger) size may be directed to a second device, and so on.
Based on the association, computer 260 may communicate
instructions to processor 250 to cause the container to be
directed to a specific device.

Upon the completion of act 150, the process proceeds to
act 160, wherein the container 1s directed to a specific
densification device. This may be accomplished 1n any of
numerous ways. In one embodiment, processor 250 may
receive 1nstructions from computer 260, and may commu-
nicate with one or more components located along path 220
at specific junctures to cause a container to be directed to an
appropriate densification device. For example, processor
250 may cause container 200 to be propelled along path 220
by a pusher 230 until the container reaches a specific gate
(1.e., one of gates 265A-265D), at which time processor 250
may communicate with the appropriate gate to cause con-
tainer 200 to exit path 220, such that the container may be
delivered to a particular densification device.

In one embodiment, computer 260 stores additional infor-
mation which may be used to determine the device to which
a container 1s directed. For example, computer 260 may
store an indication of the status of particular densification
devices on the system, and this indication may influence the
device to which a container 1s directed. For example, com-
puter 260 may store an indication that the device corre-
sponding to gate 265B 1s malfunctioning. As a result,
computer 260 may communicate instructions to processor
250 to cause a container which would otherwise be directed
to the malfunctioning device to be directed to another device
(e.g., the device corresponding to gate 265C). Any suitable
information may be stored and employed in any suitable
fashion to determine the device to which a container 1s to be
directed.

In the embodiment shown in FIG. 2, one or more of gates
265A-265D may form a “trap door” in the floor formed by
path 220, such that upon actuation of a gate a container may
be forced by gravity to exit path 220 and fall into a conduit
(e.g., a chute) through which the container 1s delivered to a
particular densification device.
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In one embodiment, the actuation of a gate 265 may be
influenced by whether scanning device 241 and/or size
detection device 235 had previously determined that the
container exceeds a predetermined size. For example, 11 the
container exceeds the predetermined size, the gate may be
held 1n an open position for a longer period than normal to
allow the container to escape path 220 completely before
gate 265 1s closed. Other techniques may also, or alterna-
tively, be employed to ensure that a container escapes path
220 belore a gate 1s closed. For example, 1n one embodi-
ment, the system may be equipped with a device for forcing,
a jet of air toward the container from above path 220 as gate
265 opens, so that the container 1s forced downward through
the opening more quickly. Any of numerous techniques may
be employed.

FIGS. 4A-4B show an exemplary embodiment of a trap
door exit in further detail. FI1G. 4A shows the exemplary trap
door exit 1 a closed position, and FIG. 4B shows the
exemplary trap door exit in an open position. Exit 400
includes door 401, which forms a portion of conveyor path
220 when 1n a closed position. Door 401 1s operable by
rotary actuator 405. In order to communicate nstructions to
rotary actuator 403, processor 250 may be connected via
wires or other suitable communications medium (not
shown).

Door 401 1s attached via link 420 and clevis 413 to a shatt
410 provided on actuator 405. While clevis 415 1s fixedly
attached to shait 410, such that a rotation of shaft 410 will
cause a corresponding change 1n position of clevis 415, link
420 1s attached to clevis 415 so as to allow link 420 to rotate
with respect to a pivot point defined by hinge 417.

As shown 1n FIG. 4B, when processor 250 communicates
instructions to actuator 405 to cause container 200 to exit
path 220, actuator 405 causes shait 410 to rotate 1n a
clockwise direction. Clevis 415 also rotates accordingly,
thereby exerting a force on link 420 via hinge 417 and
causing door 401 to be pulled downward. More particularly,
door 401 rotates about hinge 402. As door 401 moves
downward, container 200 1s caused by gravity to drop into
an exit path (e.g., one of paths 270A-270D shown 1n FIG. 2)

toward an appropriate densification device.

It should be appreciated that the mvention 1s not limited
to employing a trap door to deliver a container to a densi-
fication device. Any suitable mechanism or technique for
causing a container to exit path 220 and be delivered to a
densification device may be employed.

In one embodiment, gates 265A-265D are disposed along
path 220 at known positions, and drive means 231, 232
propel pushers 230 along path 220 at a known speed.
Because the speed of the drive means and the position of the
gates 1s known, the system may track the progress of a
pusher 230 (and thus a container propelled by the pusher)
along path 220. For example, processor 250 may track the
position according to a time period which elapses after the
pusher/container exits scanning station 240. In one embodi-
ment, path 220 may be slightly inclined so that end 220B
resides at a slightly higher elevation than end 220. As a
result, gravity may force a container to rest against a pusher
as 1t 1s propelled along the path, and 1ts position may be more
precisely known.

In one embodiment, one or more sensors (not shown in
FIG. 2) may also, or alternatively, be implemented proxi-
mate gates 265A-265D to determine when a particular
pusher arrives at a gate. For example, a sensor implemented
several inches before gate 2658 along path 220 may detect
that a particular pusher has arrived at gate 265B.
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As such, the arrival of a particular pusher at a particular
gate may be determined based on the physical presence of a
pusher as detected by one or more sensors, a time period
which elapses after a pusher exits the scanning station, both
of these indications, or via any other suitable technique.

If gate 265B corresponds to the particular densification
device to which the container 1s to be directed, processor 250
may cause gate 265A to be actuated to cause the container
to exit path 220 and be delivered to the device. In one
embodiment, one or more additional sensors may be 1mple-
mented proximate gates 265A-265D to determine when a
pusher has moved past a particular gate. For example, a
sensor may be implemented several inches after gate 2658
along path 220 to detect that a particular pusher has moved
past gate 263B.

Using this technique, processor 250 may actuate any of
gates 265A-265D to cause a container to exit path 220 and
be delivered to a particular densification device. For
example, 1f 1t 1s determined 1n act 150 (while a container 1s
located within scanming station 240) that the container
should be directed to the densification device associated
with gate 265C (1.¢., along path 270C), then 1n act 160, at the
appropriate time and/or when the presence of the pusher
propelling the container 1s detected proximate gate 265C,
processor 250 may cause gate 265C to be actuated to deliver
the container along path 270C to the selected device.

In one embodiment, gates 265A-265D are separated along,
path 220 by a distance which 1s less than the distance that
separates pushers 230, to balance concerns relating to sys-
tem eflectiveness and size. For example, system eflective-
ness with regard to determining container characteristics
may be improved by maximizing the length of scanning area
240, so as to keep a container within the scanning area for
a greater amount of time and thereby increase the probability
that the defining characteristic(s) of the container are deter-
mined. The distance between pushers 230 may approximate
the length of scanning area 240 because the system may be
capable of processing only one container within scanning
area 240 at a time. Thus, 1t may be advantageous to
maximize the distance separating the pushers. However, 1t
may not be advantageous to separate gates 265 by such a
large distance because this may cause path 220 to be
lengthened, thereby unnecessarily increasing the size of the
system.

It should be appreciated that the system 1s not limited to
tracking the location of a container using the above-de-
scribed devices and techniques, as any suitable device(s)
and/or techmique(s) may be employed. For example, an
indexing scheme or encoding device may be implemented.

In one embodiment, if a container 1s rejected 1n act 140,
then gate 265A may be actuated when the container i1s
propelled thereto, and the container may be directed down
path 270A (e.g., to be returned to an operator).

It should be appreciated that although the system depicted
in FIG. 2 includes three separate paths associated with three
different densification devices, any suitable number of paths
and/or devices may be provided, as the invention i1s not
limited 1n this respect. For example, two paths may lead to
a single device, or vice versa. In addition, all paths on the
system may not lead to a densification device. For example,
one or more paths may be configured to recerve a container
that could not be directed to a densification device for some
reason, such as because the gate 265 corresponding to the
device malfunctions.

Upon the completion of act 160, the process proceeds to
act 170, wherein the container i1s processed by a densifica-
tion device. In one embodiment, upon actuating the gate 263
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associated with the device, processor 250 communicates
with the device to start a motor forming a component of the
device. Consequently, the device may be started as the
container travels down one of paths 270 toward the device,
such that the container may be processed immediately upon
its arrival at the device. The motor may alternatively be
started at another suitable time, such as a time defined with
reference to the opening of a gate 265. As a result, the cost
of operating the system may be reduced, by eliminating the
cost associated with running the motor continuously while
the machine 1s 1n operation.

As discussed above, any number and type of densification
device(s) may be employed on the system. FIGS. § and
6A-6B depict two exemplary devices which may be imple-
mented. Specifically, FIG. 5 depicts an exemplary device
which may be employed to shred plastic or aluminum cans
or bottles, and FIGS. 6 A-6B depicts an exemplary device
which may be employed to crush glass containers.

FIG. 5 depicts a device that may, for example, be par-
ticularly usetul 1n crushing a plastic container having a stifl
neck portion. In particular, the neck portion of some plastic
bottles can be so stifl that the motor included 1n some
conventional devices may not be powertul enough to crush
the bottles and force them through a narrow opening defined
by the device into a storage bin. As a result, these bottles
may become stuck in the opening, causing the devices to
stall or experience other malfunctions. Other containers may
also cause these and other device malfunctions.

Exemplary device 501 includes a pair of mutually
inclined endless belts (e.g., chains) 504, 505. The belts have
bottle-engaging front sides 504' and 505', and rear sides 504"
and 505", respectively. The belt 504 may be suspended by
means of rollers 506, 507, which may be driven by a motor
(not shown) and which may force belt 504 to rotate 1n a
clockwise direction as viewed in FIG. 5. Similarly, belt 5035
may be suspended by means of rollers 508, 509, which may
also be driven by a motor (not shown) and may force the belt
505 to rotate 1n a counter-clockwise direction as viewed 1n
FIG. 5. A bottle armiving to be processed by device 501 1s
thus forced toward opening 510 by the rotation of belts 504,
505.

Belts 504, 505 may each be provided with a plurality of
chain attachments (e.g., studs) 526, 527, respectively. Chain
attachments 526, 527 may be formed of any suitable mate-
rial (e.g., steel or other metal), and may be embedded or
inserted 1n the belts 504, 505 so as to engage and puncture
a container as 1t 1s forced toward opening 510 by the rotation
of belts 504, 505.

In one embodiment of the invention, when a container
enters opening 310 and 1s gradually subjected to increasing
pressure, as roller 507 1s forced slightly to the left (about a
pivot point defined by roller 506) to provide sutlicient space
for the container to exit the device at the lowermost end of
opening 510, the motion of roller 507 1s opposed by resilient
mechanism 540. Resilient mechanism 540 may include a
spring, or any other mechamism suitable for opposing the
motion of roller 507.

Any suitable amount of opposing force may be applied by
resilient mechamism 540. For example, resilient mechamism
may apply an amount of force which 1s predetermined based
on a known stiflness of a particular container, or based on
any other suitable parameter.

As a result of the placement of resilient mechanism 3540,
roller 507 may be allowed to move about a pivot point
defined by roller 506, such that opening 510 1s allowed to
widen to accommodate more rigid containers when neces-
sary. As a result, a device malfunction, such as stalling of the
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motor driving rollers 506-509, may be prevented, while an
amount of force suflicient to puncture and crush more phable
containers may be applied.

In one embodiment, the position of, and force applied by,
resilient mechanism 540 may be adjusted. For example, a
screw 543 may be provided for adjusting the distance 541
from side wall 545 that resilient mechanism 540 extends,
thereby adjusting the angular position of belt 504 relative to
the pivot point defined by roller 506.

The use of a resilient mechanism 540 may allow a less
powerful motor to be employed, thereby reducing the cost
associated with operating the system. For example, without
a resilient mechanism implemented, a less powerful motor
may be prone to stalling or other malfunctions when stifler
articles are introduced into opening 510. With a resilient
mechanism, however, a device having a less powertul motor
may successiully process stiffer articles, without incurring
the higher energy costs associated with more powertul
motors.

FIGS. 6 A-6B depict a device 600 which may be employed
for the densification of glass containers according to one
embodiment of the mnvention. Specifically, FIG. 6 A provides
a front view of the device, while FIG. 6B provides a side
view. Device 600 includes a casing 610 which 1s open at the
top and bottom and defined by side walls 612. A shaft 644
1s mounted for rotation, and 1s driven by motor 610.

In the exemplary device shown, shaift 644 includes a
single cavity 646 which 1s suitable for installation of a steel
member 643. In other embodiments, a plurality of cavities
646 may be formed in shaft 644. Further, cavities may be
provided in any suitable configuration. For example, an
exemplary implementation may include two cavities formed
in shaft 644 at right angles to each other.

In one embodiment, member 6435 has a generally cylin-
drical shape. When installed in cavity 646 of shait 644,
member 645 extends from the shaft such that, as the shaft
644 rotates, the member rotates about the shaft. Member 645
1s configured such that when 1t rotates about shaft 644, 1t
does not contact side walls 612. In the embodiment shown
in FIG. 6 A, shaft 644 and member 645 rotate 1n a clockwise
direction at high speed (in one embodiment, at approxi-
mately 1,200 revolutions per minute).

In operation, a glass container 200 descends into casing,
610 via exit path 270, entering casing 610 through an
opening at the top. Shatt 644 1s disposed closer to side wall
612B than side wall 612A so that container 200 tends to fall
into opening 647. As 1t does so, 1t 1s contacted by rotating
member 645. The member 645 1s configured to place sub-
stantial stress on localized portions of the container, such
that the container will tend to break easily. In addition, the
member rotates so rapidly, and in a direction that tends to
keep container 200 within opening 647, that the member
may contact container 200 multiple times. As such, con-
tamner 200 tends to shatter into many small pieces. IT
multiple members 645 are implemented, this eflect may be
compounded.

In one embodiment, member 645 may be aflixed within
cavity 646 by means of a set screw (not shown) installed 1n
cavity 650. Further, in one embodiment, a member may not
be completely cylindrical, but rather may include one or
more flat faces designed to accommodate the set screw. In
the embodiment shown 1n FIG. 6 A, because the cavity 6350
1s disposed parallel to the direction of travel of container
200, a flat face on member 6435 may contact container 200
as 1t approaches opening 647.

The provision of one or more flat faces on member 645
may facilitate easier installation, a sturdier assembly, and
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casier maintenance ol the member. For example, when
significant wear 1s observed on one face of the member, the
member may simply be turned over so that the opposing face
1s presented to containers entering the casing.

Referring again to FIG. 1, upon the completion of act 170,
the process proceeds to act 180, wherein the container, now
processed by the densification device, 1s recerved 1n a bin. In
one embodiment, upon the completion of act 170, processor
250 mforms computer 260 that the densification of the
container 1s complete. Computer 260 may store this infor-
mation (e.g., i electronic file storage 261) so that accurate
information on the number, weight and/or count of contain-
ers processed (or any other suitable information) by the
system may be provided to interested parties, such as
distributors.

Upon the completion of act 180, the process completes.

In one embodiment, glass containers processed by a
densification device may travel through an airtight passage
to a storage bin, such that operators of the system may not
be exposed to airborne glass particles. An exemplary imple-
mentation of an airtight passage 1s depicted in FIGS. 7TA-7B.

FIG. 7A shows a top view of the airtight passage. Spe-
cifically, dust cover 703 1s mounted atop a bin (not shown,
but having a periphery indicated by the dotted line at 705).
In the embodiment shown, dust cover 703 1s mounted to the
bin via ring 730 and one or more screws 733. In one
embodiment, one or more pieces of foam rubber may be
provided to. provide an airtight seal between the bin and ring
730. As an example, the foam rubber piece(s) may be cut to
fit between ring 730 and the bin along its periphery 70S5.

Dust cover 703 includes cutout 710, which 1s provided
roughly 1n the shape of the bottom of a casing of a densi-
fication device (e.g., casing 610, FIG. 6A). FIG. 7B shows
that cutout 710 may have membrane 740 attached. Mem-
brane 740 may be formed, for example, from a pliable,
airtight material such as rubber, and may form a bellows
between the bin and the densification device. Specifically,
membrane 740 may be mounted fixedly via the attached
bracket 720 to the bottom of a densification device casing
(e.g., casing 610) via one or more fastening devices 750. As
such, as glass particles travel from the casing to the bin, they
will be conveyed though the airtight passage defined by
membrane 740 and thus not discharged into the air. Because
airborne glass particles may be hazardous to human health,
the assembly of FIGS. 7A-7B may make the system safer to
operate.

In one embodiment, a separate bin may be provided for
cach densification device implemented on the system. For
example, 11 three densification devices are implemented,
then three bins may be provided so that containers processed
by each device arrive 1n a separate bin.

In one embodiment, one or more of the bins implemented
in the system may have a plurality of segregated portions
into which processed containers may be received. Further,
the position of a bin may be adjustable so that densified
containers are received 1n a first portion for a predetermined
interval (e.g., for a specific time period, and/or until a fixed
number of containers are directed 1nto the first portion of the
bin), and then the bin’s position may be adjusted so that
processed containers arrive 1 a second portion.

In the exemplary embodiment shown i FIGS. 8A-8B,
cylindrical bins 801 are disposed partially within a cavity
portion 810 of the system 800, such that a first portion A of
bin 801 1s obscured by wall 820, and a second portion B of
bin 801 1s exposed. Bin 801 1s installed on rotating pedestal
802. When system 800 1s operated, densified containers may
be received 1n portion A of bin 801 for a predetermined
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interval. When the interval has elapsed, the pedestal 802
may be rotated (e.g., while the system continues to operate)
in any suitable direction so that portion A becomes exposed
and portion B becomes obscured by wall 820 1n cavity
portion 810. Consequently, any containers which may have
been received in portion A during the operation of system
800 may be removed, and/or any other desired maintenance
may be performed. For example, a container (e.g., a plastic
bag, not shown) which had been installed to capture densi-
fied containers 1n portion A may be removed, while system
800 continues to receive densified containers 1n portion B.
As a result, system 800 need not be shut down for bins 801
to be emptied.

In one embodiment, information on containers processed
by the system may be stored 1n electronic file storage 261.
For example, 1n one embodiment, data on containers pro-
cessed may be stored in a database, such as a relational
database. A simplified version of a data structure used by a
relational database management system (RDBMS) to sup-

port one or more of the functions discussed herein 1s shown
in FIG. 9.

The data structure 900 of FIG. 9 includes machine table
910, customer table 920, distributor information table 930,
machine composition table 940, distributor counts table 950,
invoice table 960 and container table 970. It should be
appreciated that the data structure shown in FIG. 9 1s merely
an exemplary embodiment, and that any of numerous data
structures may alternatively be employed. For example, an
alternative data structure may include different tables, or no
tables at all, i1f not a relational database.

Each of the tables shown 1n FIG. 9 contains a number of
named columns, including one or more which are designated
as the primary key (denoted with “(PK)”), meaning that the
one or more columns stores a unique value 1n each table row.

Some of the columns 1n each table are logically associated
with (1.e., have a foreign key to) a column 1n another table;
this association 1s indicated by the arrows 901. A logical
association may be established for any of numerous reasons,
such as to maintain relational integrity between the tables.
For example, the machine table 910 has a column which
stores a machine ID for each event. This machine ID has a
foreign key to the machine ID 1in the customer table 920
(among others), such that the customer table 920 may not
store a machine ID that 1s not also stored 1n machine table
910. In this manner, consistency may be maintained between
columns 1n various tables.

In the embodiment shown, machine table 910 stores
information defining the software implemented on the
machine (e.g., the software implemented by processor 2350
and computer 260), customer table 920 stores information
on one or more customers (e.g., a redemption center at
which the machine 1s installed), distributor information table
930 stores information about particular distributors for
which containers are processed and stored, machine com-
position table 940 stores information regarding the physical
machine (e.g., its type and depreciated value), distributor
counts table 950 stores mformation on the number and type
of containers processed by the machine for each distributor,
invoice table 960 stores information on invoices which
maybe generated for reimbursement by a distributor for the
processing ol particular containers, and container table.
However, any suitable imnformation may be stored, as the
invention 1s not limited 1n this respect.

In one embodiment, when a container 1s inspected 1n
scanning station 240, mformation read from the container
(e.g., provided by a bar code printed on its surface) 1s
compared to information stored in container table 970. For
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example, scanning device 241 may communicate informa-
tion which i1s read from container 200 to processor 250,
which may then communicate information to computer 260
for comparison to table 970 1n electronic file storage 261.
For example, information read from container 200 by scan-
ning device 241 may be communicated to computer 260 as
a container ID, which may be compared by computer 260 to
the container ID included 1n entries 1n table 970.

In one embodiment, if the container ID read from con-
tainer 200 matches a container ID included in an entry in
table 970, then container 200 1s i1dentified. Based on this
identification, data in other columns in table 970 for the
considered entry may be examined to determine the treat-
ment of container 200 by the system. For example, data in
other columns may be used to determine the densification
device to which container 200 should be directed. For
example, data 1 the “material” column may be examined to
determine the material from which the container 1s made,
which may determine the device to which container 200 1s
directed. As an example, 11 1t 1s determined that the container
1s made of glass (i.e., the material column 1n table 970
contains an indication that the container corresponding to
the considered container ID 1s made from glass), then
container 200 may be directed to a glass crusher, such as
device 600 shown 1 FIGS. 6A-6B. Container 200 may be
directed to the device, for example, according to the tech-
niques described above.

In one embodiment, when a container 1s recognized and
processed by the system, accounting data related to the
container may be updated in data structure 900. For
example, data 1n the “distributor ID” column in the container
table 970 may be examined and compared to the distributor
ID column 1n the distributor information table 930 to obtain
the distributor name and address information corresponding,
to the container. Using this information, data in the distribu-
tor counts table 950 and/or invoice table 960 may be
updated. For example, data 1n the “accumulative” column in
table 950 and/or the “bags” column in table 960 may be
updated to reflect the receipt of container 200. As such, the
system may store up-to-date accounting information related
to the redemption activity for a known distributor.

In one embodiment, computer 260 may be equipped with
one or more security features so that information stored 1n
data structure 900 may not be modified (e.g., by an opera-
tor). For example, information stored in data structure 900
may be encrypted or stored 1n any other fashion which may
dissuade tampering. As such, distributors may receive
greater assurance that information received from a redemp-
tion center has not been modified fraudulently, such as to
overstate the number or weight of containers processed.

In one embodiment, information may be transierred
between one or more computers 260 and a central facility. In
one example, imnformation collected by systems at multiple
redemption centers, such as those which are implemented
throughout a geographic region, may be communicated to a
central collection {facility for consolidation. In another
example, information such as programmed mstructions may
be transferred from the central facility to one or more of
computers 260. An exemplary implementation of this
arrangement 1s depicted 1n FIG. 10.

FIG. 10 includes central facility 1010, which maintains
clectronic file storage 1011. Central facility 1010 commu-
nicates with computers, 260A-260D wvia network 1020.
Network 1020 may employ any suitable communications
infrastructure and/or protocol(s). For example, network
1020 may include the Internet, a LAN, WAN, wireless
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network 1020 may support bi-directional communication
between central facility 1010 and any of computers 260,
such that communication may be mitiated by either of
central facility 1010 or computer(s) 260.

Each of computers 260A-260D includes a respective
clectronic file storage 261 A-261D. Each electronic file stor-
age 261 may store mformation collected on redemption
activity processed by a particular system, such as that which
may be stored in data structure 900 (FIG. 9). Each of
clectronic file storage 261 A-261D may also, or alternatively,
store programmed 1nstructions which may be executed, for
example, to perform the processing techniques described
above.

In one embodiment, information may be transierred
between one or more of computers 260A-260D and central
facility 1010. In one example, information on redemption
activity may be uploaded from each of electronic file storage
261A-261D to clectronic file storage 1011, so that activity
occurring at multiple redemption facilities may be analyzed.
For example, information related to a particular distributor
captured at multiple redemption centers may be consoli-
dated, and one or more reports may be generated from the
information and delivered to the distributor. In another
example, mformation may be downloaded from central
facility 260 to one or more of computers 260A-260D. For
example, central facility 1010 may periodically transfer
software updates to each of computers 260A-260D for
installation. Consequently, computers 260 may be more
casily maintained.

In one embodiment, information related to redemption
activity may be transferred to a transportable medium which
may be used by a consumer for subsequent transactions,
such as transactions with another business, thereby provid-
ing financial incentive for the consumer to redeem recy-
clable containers. For example, a redemption center may
transfer information related to redemption activity to a
computer-readable medium such as a credit or debit card, or
a medium such as paper script. The medium may be used by
the consumer to execute one or more subsequent transac-
tions with one or more businesses, such as those which are
business partners of the redemption center which issues the
transportable medium. For example, an amount of deposit
for containers returned by a consumer may be transferred to
a debit card, and the consumer may then be credited for the
amount of deposit when the consumer makes a purchase at
a partner retail location such as a supermarket.

An exemplary process for encouraging consumer redemp-
tion activity by transferring information related to that
activity to a transportable medium 1s described with refer-
ence to FIG. 11. Upon the start of the process of FIG. 11,
redemption activity 1s processed for a customer 1n act 1110.
This may be performed, for example, according to the
techniques described above, such that one or more contain-
ers brought by the customer to the redemption center are
cach conveyed to an appropriate densification device, and
information on processed containers 1s stored electronically
(e.g., 1n data structure 900, FIG. 9). However, the invention
1s not limited in this respect, as redemption activity may
occur 1n any suitable manner.

Upon the completion of act 1110, the process proceeds to
act 1120, wherein the redemption center processes a debit
transaction to an account held by the customer. This may be
performed 1 any of numerous ways. For example, debit
transaction may be posted electronically to an account
maintained by the customer with the redemption center
and/or a business partner of the redemption center. Infor-
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mation on the customer account may be stored, for example,
in electronic file storage (e.g., in computer 260).

Upon the completion of act 1120, the process proceeds to
act 1130, wherein data related to the debit transaction 1s
transierred to a transportable medium. As an example, the
data may be transierred to a medium such as a debit card,
credit card, “key card,” paper script, or other suitable
medium. I the data 1s transferred to a computer-readable
medium, it may be stored, as an example, on a magnetic strip
or the like. If transferred to paper, the data may be imprinted
as a bar code or other coded information, or may simply be
printed 1n alphanumeric text. The information may be suit-
able for reading by a computer (e.g., a bar code scanner or
other scanming device) or human operator. Any suitable
technique may be employed, as the invention 1s not limited
to a particular implementation.

Upon the completion of act 1130, the process proceeds to
act 1140, wherein data related to the debit transaction 1s
transmitted to the business partner. The data may be trans-
mitted to the business partner using any suitable technique,
such as by sending a signal via a secure network. The data
may help the business partner verily that the information
encoded on the transportable medium 1s accurate when the
customer presents the medium for cash or exchange. For
example, when executing the transaction, the business part-
ner may compare the information on the transportable
medium to the information sent by the redemption center
and stored electronically.

Upon the completion of act 1140, the process proceeds to
act 1150, wherein payment 1s received by the redemption
center from the business partner. In one embodiment, pay-
ment may be conditioned on a customer’s presentation of the
transportable medium for cash or exchange, and may be in
tull or partial satisfaction of the debit transaction processed
by the redemption center. However, the mmvention 1s not
limited 1n this respect, as any suitable reimbursement
scheme may be implemented.

Upon the completion of act 1150, the process proceeds to
act 1160, wherein information 1s received by the redemption
center from the business partner related to one or more credit
transactions processed for the customer account. The infor-
mation may be for credit transactions which correspond to
the debit transaction processed 1n act 1120. Receipt of this
data from the business partner may allow the redemption
center to gauge the success of eflorts to encourage customers
to redeem recyclable containers. For example, the data may
allow the redemption center to measure the extent to which
customers follow redemption activity with subsequent trans-
actions with the business partner, providing an indication of
whether customers find the transportable medium valuable
and/or useful.

Upon the completion of act 1160, the process completes.

The above-described aspects of the present invention and
exemplary embodiments thereof may be implemented 1n any
of numerous ways. For example, any subset of the above-
described features may be implemented in combination, as
the invention 1s not limited to being wholly implemented.

Further, the above-discussed computer-implemented
functionality may be implemented using hardware, software
or a combination thereof. When implemented in software,
the soltware code can be executed on any suitable processor
or collection of processors, whether provided 1n a single
computer or distributed among multiple computers. It
should further be appreciated that any component or collec-
tion of components that perform the functions described
above can be generically considered as one or more con-
trollers or processors that control the above-discussed func-
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tions. The one or more controllers or processors can be
implemented 1n numerous ways, such as with dedicated
hardware, or with general purpose hardware that 1s pro-
grammed using microcode or software to perform their
functions recited above.

In this respect, 1t should be appreciated that one 1mple-
mentation of the embodiments of the present invention
comprises at least one computer-readable medium (e.g., a
computer memory, a floppy disk, a compact disc, a tape,
etc.) encoded with a computer program (i.e., a plurality of
instructions), which, when executed on a processor, per-
forms the above-discussed functions of the illustrative
embodiments of the present invention. The computer-read-
able medium can be transportable such that the programs
stored thereon can be loaded onto any computer system
resource to implement the aspects of the present invention
described herein. In addition, it should be appreciated that
the reference to a computer program which, when executed,
performs the above-discussed functions, 1s not limited to an
application program running on a host computer. Rather, the
term computer program 1s used herein 1n a generic sense to
reference any type of computer code (e.g., software or
microcode) that can be employed to program a processor to
implement the above-discussed aspects of the present inven-
tion.

It should be appreciated that 1n accordance with several
embodiments of the present invention wherein processes are
implemented 1n a computer-readable medium, the computer-
implemented processes may, during the course of their
execution, receive mput manually (e.g., from a user), in the
manners described above. In particular, the processes may
receive input from one or more GUIs. The GUI(s) may be
implemented 1n any suitable manner, such as with a web
browser or other iterface. In this respect, the GUI(s) need
not execute on a personal computer, and may execute on any
suitably adapted device. Moreover, the computer-imple-
mented processes may receirve mput from electronic pro-
cesses, which may be provided without the active involve-
ment of a human operator.

Having described several embodiments of the invention in
detail, various modifications and improvements will readily
occur to those skilled in the art. Such modifications and
improvements are itended to be within the spirit and scope
of the invention. Accordingly, the foregoing description 1s
by way of example only, and 1s not intended as limiting. The
invention 1s limited only as defined by the following claims
and equivalents thereto.

What 1s claimed 1s:

1. In a system comprising a computer and an assembly in
communication with the computer, the computer comprising
an electronic file storage, a method for managing informa-
tion related to a densification of a recyclable container, the
method comprising:

(A) determining, by the assembly, at least one character-

istic of a recyclable container;

(B) based upon the at least one characteristic, selecting a
process by which the recyclable container should be

densified:; and

(C) causing imnformation related to the recyclable con-

tainer to be stored 1n the electronic file storage.

2. The method of claim 1, wherein the information stored
in the electronic file storage includes at least one of infor-
mation on a material from which the recyclable container 1s
made, a distributor with which the recyclable container 1s
associated, and a date on which the recyclable container 1s
densified by the assembly.
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3. The method of claim 1, wherein the assembly further
comprises a scanning device, and wherein the act (A) further
comprises determining the at least one characteristic by
comparing data gathered from the container by the scanning
device with information stored 1n the electronic file storage.

4. The method of claim 3, wherein the scanning device 1s
a bar code reader, and wherein the data gathered from the
recyclable container includes bar code data.

5. The method of claim 1, wherein the act (C) further
comprises causing the information to be stored 1n a database
maintained in the electronic file storage.

6. The method of claim 1, wherein the system further
comprises a plurality of computers which are each i com-
munication with a corresponding assembly, a network, and
a central facility which 1s in communication with each of the
computers via the network, wherein the central facility
maintains a central database, and wherein the method further
comprises acts of:

(D) receiving data from each computer at the central

facility; and

(E) upon the receipt of the data, storing the data 1n the
central database.

7. The method of claim 6, wherein the data relates to
recyclable containers processed by the assembly which
corresponds to each computer.

8. The method of claim 6, wherein the method further
comprises an act of:

(D) generating a report from the data stored in the central

database.

9. The method of claim 8, wherein the report includes data
related to activity performed by the assembly which corre-
sponds to each computer.

10. The method of claim 8, further comprising an act of:

(E) delivering the report to a distributor.

11. At least one computer-readable medium encoded with
instructions, which instructions, when executed 1n a system
comprising a computer and an assembly 1n communication
with the computer, the computer comprising an electronic
file storage, perform a method for managing information
related to a densification of a recyclable container, the
method comprising:

(A) determining, by the assembly, at least one character-

istic of a recyclable container;

(B) based upon the at least one characteristic, selecting a
process by which the recyclable container should be
densified; and

(C) causing information related to the recyclable con-
tainer to be stored 1n the electronic file storage.

12. The at least one computer-readable medium of claim

11, wherein the information stored in the electronic file
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storage includes at least one of information on a material
from which the recyclable container 1s made, a distributor
with which the recyclable container 1s associated, and a date
on which the recyclable container 1s densified by the assem-
bly.

13. The at least one computer-readable medium of claim
11, wherein the assembly further comprises a scanning
device, and wherein the act (A) further comprises determin-
ing the at least one characteristic by comparing data gath-

ered from the container by the scanning device with infor-
mation stored 1n the electronic file storage.

14. The at least one computer-readable medium of claim
13, wherein the scanning device 1s a bar code reader, and
wherein the data gathered from the recyclable container
includes bar code data.

15. The at least one computer-readable medium of claim
11, wherein the act (C) further comprises causing the infor-
mation to be stored 1n a database maintained in the electronic
file storage.

16. The at least one computer-readable medium of claim
11, wherein the system further comprises a plurality of
computers which are each 1n communication with a corre-
sponding assembly, a network, and a central facility which
1s 1n communication with each of the computers via the
network, wherein the central facility maintains a central
database, and wherein the method further comprises acts of:

(D) receiving data from each computer at the central
facility; and

(E) upon the receipt of the data, storing the data in the
central database.

17. The at least one computer-readable medium of claim
16, wherein the data relates to recyclable containers pro-
cessed by the assembly which corresponds to each com-
puter.

18. The at least one computer-readable medium of claim
16, wherein the method further comprises an act of:

(D) generating a report from the data stored in the central

database.

19. The at least one computer-readable medium of claim
18, wherein the report includes data related to activity
performed by the assembly which corresponds to each
computer.

20. The at least one computer-readable medium of claim
18, further comprising an act of:

(E) delivering the report to a distributor.
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